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(54) IMAGE PROCESSING DEVICE AND CONTROL METHOD THEREOF 

(57)Abstract: 

PURPOSE: To reduce a capacity of a semiconductor memory 
to be used, by encoding a bit map data and storing it, creating 
an intermediate data based on other type of printing data, 
decoding the encoded bit map data so as to synthesize with the 
intermediate data for creating an image data. 
CONSTITUTION: A data of a receiving memory 310 in which a 
PDL data from a host computer is to be written is monitored for 
checking whether an image data is to be written or not. Next, a 
reversible encoding section 303 is started, the image data is 
encoded and accumulated in a hard disk 304. Successively, a 
character, a diagram, an image object expanding section 302 is 
started so as to analyze the PDL data and a character, a 
diagram, an image object data in an area for expanding on an 
edit memory 305 is created. An image data of character or 
diagram is expanded and plotted on the edit memory 305 based on the created object. The plotted 
data is compressed and written in a page memory 307. 
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6 CLAIMS 
[Claim(s)] 

[Claim 1] An image processing system which is characterized by providing the following and which receives 
and processes data A receiving means to receive print data containing bit map data and data of other classes The 
1st coding means which encodes and memorizes bit map data when print data received with said receiving 
means are bit map data A means to create middle data based on print data of a class of said others A synthetic 
means to decode bit map data encoded with said 1st coding means, to compound this data with said middle data, 
and to create image data, and the 2nd coding means which encodes and memorizes image data compounded by 
said synthetic means 

[Claim 2] It is the image processing system according to claim 1 which said receiving means has memory of 
predetermined capacity which memorizes received print data, and is characterized by said 1st coding means 
performing sequential coding whenever bit map data of said predetermined capacity is memorized by said 
memory. 

[Claim 3] It is the image processing system according to claim 1 or 2 characterized by for said 1st coding means 
encoding in a coding procedure of a reversible method, and the 2nd coding means encoding in a coding 
procedure of an irreversible method in the first half 

[Claim 4] claim 1 characterized by said receiving means receiving print data created in the form of a Page 
Description Language thru/or 3 an image processing system given in either. 

[Claim 5] claim 1 characterized by having further an output means which decodes and carries out the printout of 
the image data which was encoded by said 2nd coding means and memorized thru/or 4 -- an image processing 
system given in either. 

[Claim 6] claim 1 characterized by said output means including a print station of an electrophotography method 
thru/or 5 » an image processing system given in either. 

[Claim 7] A control method of an image processing system which receives and processes data characterized by 
providing the following A receiving production process which receives print data containing bit map data and 
data of other classes The 1st coding production process which encodes and memorizes bit map data when print 
data received according to said receiving production process are bit map data A production process which 
creates middle data based on print data of a class of said others A synthetic production process which decodes 
bit map data encoded according to said 1st coding production process, compounds this data with said middle 
data, and creates image data, and the 2nd coding production process which encodes and memorizes image data 
compounded by said ****** 

[Claim 8] It is the control method of an image processing system according to claim 7 which said receiving 
production process memorizes received print data in memory of predetermined capacity, and is characterized by 
said 1st coding production process performing sequential coding whenever bit map data of said predetermined 
capacity is memorized by said memory. 

[Claim 9] It is the control method of an image processing system according to claim 7 or 8 characterized by for 
said 1st coding production process encoding in a coding procedure of a reversible method, and the 2nd coding 
production process encoding in a coding procedure of an irreversible method in the first half. 
[Claim 10] claim 7 characterized by said receiving production process being a production process which 
receives data created in the form of a Page Description Language thru/or 9 -- a control method of an image 
processing system given in either. 

[Claim 11] claim 7 characterized by having further an output production process which decodes and carries out 
the printout of the image data which was encoded by said 2nd coding production process and memorized thru/or 
10 - a control method of an image processing system given in either. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image processing system equipment which carries out the 
printout of the image in response to the printed information from a host computer etc., and its control method. 
[0002] 

[Description of the Prior Art] Although the receiving memory which can receive the PDL data for 1 page was 
conventionally prepared by the controller of the image processing system which receives in PDL format and 
outputs the printing information from a host computer, for example, a printer, an alphabetic character and 
graphic form information were compressed into command format, and PDL data was about hundreds of K bytes 
as data volume. Moreover, even when monochrome bit map data was received, it was constituted so that the 
data of this capacity could be received. 

[0003] Moreover, in the controller of the printer in which color printing is possible, it has the capacity of several 

M bytes in receiving memory. 

[0004] 

[Problem(s) to be Solved by the Invention] Although data volume does not become so large in the above- 
mentioned conventional example only by attaching the color data of a color to print to the data of an alphabetic 
character or a graphic form, either, when treating color data by PDL Since the RGB data of a multiple value is 
needed for every pixel by bit map data, data volume becomes large. In the resolution of 600dpi in A4 size In 
256 gradation then 4960 dot x7015 dot **4.35 M-byte x8x3=104.4 M byte, and A3 size, it becomes 104.4 M- 
byte x2=208.8 M byte about each three primary colors. When the data of such a capacity is received by 
receiving memory like the conventional example, it becomes impossible to overflow and receive. 
[0005] In order to make it ability ready for receiving, it waits to publish the waiting command for reception to a 
host computer, and for receiving memory to be vacant with printing processing of a controller at the time of 
peak reception of the received data in receiving memory. However, since time amount until the following data 
is received by receiving memory is based on printing data output processing of a host computer, it turns into 
indefinite time amount, and it becomes difficult to make output timing of the drawing data in a controller into 
the continuous time amount. In a laser beam printer, if the video signal generated from image data is not 
continuing, it will become impossible to form an image. 

[0006] Furthermore, if there is a command which carries out synthetic drawing of the data and bit map data of 
an alphabetic character or a graphic form into the received print data, synthetic processing may become still 
more difficult and that of drawing as a command may be impossible. 

[0007] In order to avoid these, constituting receiving memory or an image memory in large capacity, or 
preparing a large hard disk etc. needs to prepare a storage with a big capacity, and leads to a cost rise. 
[0008] This invention was made in order to solve the above-mentioned trouble, and it aims at offering a 
receivable image processing system for the image data expressed by the multiple-value bit map data of PDL by 
1 page. 

[0009] Furthermore, the data with which the image data, alphabetic character, and graphic data which were 
received were intermingled is edited according to PDL information, and it aims at offering a correctly 
reproducible image processing system and its control method. 

[0010] Moreover, it aims at offering the image processing system which reduces the capacity of the 
semiconductor memory to be used and realizes the cost cut of the whole equipment, and its control method. 
[0011] 

[Means for Solving the Problem] And [Function] The image processing system of this invention which attains 
the above-mentioned purpose is equipped with the configuration shown below. Namely, a receiving means to be 
the image processing system which receives and processes data, and to receive the print data containing bit map 
data and the data of other classes, The 1st coding means which encodes and memorizes bit map data when the 
print data received with said receiving means are bit map data, A means to create middle data based on the print 
data of the class of said others, The bit map data encoded with said 1st coding means is decoded, and it has a 
synthetic means to compound this data with said middle data, and to create image data, and the 2nd coding 
means which encodes and memorizes the image data compounded by said synthetic means. 
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[0012] Moreover, the control method of the image processing system of this invention of attaining the above- 
mentioned purpose is equipped with the configuration shown below. Namely, the receiving production process 
which is the control method of the image processing system which receives and processes data, and receives the 
print data containing bit map data and the data of other classes, The 1st coding production process which 
encodes and memorizes bit map data when the print data received according to said receiving production 
process are bit map data, The production process which creates middle data based on the print data of the class 
of said others, The bit map data encoded according to said 1st coding production process is decoded, and it has 
the synthetic production process which compounds this data with said middle data, and creates image data, and 
the 2nd coding production process which encodes and memorizes the image data compounded by said ******, 
[0013] 

[Example] Before explaining the configuration of this example, it explains referring to drawing 1 - drawing 2 
about the configuration of a suitable laser beam printer to apply this example. In addition, the printer which 
applies this example may not be restricted to a laser beam printer, and the printer of other print methods is 
sufficient as it. 

[0014] Drawing 1 is the cross section showing the configuration of the 1st output unit which can apply this 
invention, for example, shows the case of a laser beam printer (LBP). 

[0015] In drawing, 1500 is a LBP main part, while it inputs and memorizes printed information, form (character 
code etc.) information, or macro instruction supplied from the host computer connected outside, creates a 
character pattern, a form pattern, etc. which correspond according to those information, and forms an image in 
the recording paper which is a record medium. 

[0016] 1501 is a control panel with which a switch, an LED drop, etc. for actuation are allotted. 
[0017] 1000 is a printer control unit which analyzes the alphabetic information supplied from control and the 
host computer of the LBP main part 1500 whole. Alphabetic information is changed into the corresponding 
video signal of a character pattern, and this printer control unit 1000 mainly outputs it to a laser driver 1502. 
[0018] A laser driver 1502 is a circuit for driving semiconductor laser 1503, and carries out the on-off switch of 
the laser beam 1504 discharged from semiconductor laser 1503 according to the inputted video signal. A laser 
beam 1504 is ** made into a longitudinal direction by the rotating polygon 1505, and carries out scan exposure 
of the electrostatic drum 1506 top. By this, the electrostatic latent image of a character pattern will be formed on 
the electrostatic drum 1506. 

[0019] After this latent image is developed by the development unit 1507 arranged in the electrostatic drum 
1506 perimeter, it is imprinted by the recording paper. It is contained by the form cassette 1508 which equipped 
this recording paper with the cut sheet recording paper at LBP1500 using the cut sheet, and with the feed roller 
1509 and the conveyance roller 1510, and the conveyance roller 151 1, it is incorporated in equipment and the 
electrostatic drum 1506 is supplied. 

[0020] Moreover, when enabling color printing, the toner of each color of yellow, a Magenta, cyanogen, and 
black is built in in the development unit 1507 at the LBP main part 1500, it imprints on the middle imprint 
object which does not develop and illustrate each color per 1st page, and the recording paper imprints after 
imprint termination of four colors. 

[0021] Moreover, the LBP main part 1500 is equipped with at least one or more card slots which are not 
illustrated, and it is constituted so that the control card (emulation card) with which an option font card differs 
from a language system in an internal -organs font can be connected. 

[0022] Drawing 2 is the outline configuration block of the printer 1500 which is an example. 12 is Printer CPU, 
controls in generalization access with various kinds of devices connected to a system bus 15 based on the 
control program memorized by ROM for a program of ROM13, and outputs the picture signal as a print-out to 
the printing section (printer engine) 17 connected through the printing section interface 16. 
[0023] In the program ROM of ROM13, the control program performed by CPU12 as shown with the flow 
chart of drawing 4 is memorized. 

[0024] CPU12 is constituted communications processing with the host computer which is not a drawing 
example through the input section 18 is possible, and possible [ a notice to the host computer which is not a 
drawing example about the information in a printer etc. including the receiving memory which is 256 K bytes ]. 
[0025] 19 is RAM which functions as the main memory of CPU12, a work area, etc., and it is constituted so that 
memory space can be extended with the option RAM connected to the extension port which is not illustrated. In 



http://www4.ipdl j po.go.j p/cgi-bin/tran_web_cgi_ejj e 



3/14/04 



Page 3 of 4 



addition, RAM19 is used for the alphabetic character and graphic form mentioned later and the object data 
storage field of an image, an edit memory area (1MB), a page memory area, an environmental data storage 
field, NVRAM, etc. 

[0026] The external storage 14 (this example hard disk drive unit : HD) mentioned above has access controlled 
by disk interface (DIF) 20. Moreover, there is a function which compresses and elongates multiple-value data 
with a reversible sign method in DIF20, and the storage capacity needed for outside HD 14 is reduced. 
[0027] HD14 accumulates the encoded image data. It has become per 32 K bytes of data transfer by the storage 
unit of 64 sectors / [ the case of a hard disk, for example, 512 bytes / 1 sector, and ] 1 truck, if data transfer is 
performed by the transfer unit, an efficient transfer will be attained, and it is also possible to memorize font 
data, an emulation program, form data, etc. besides said image data. 

[0028] 18 is the input sections, such as a control panel mentioned above, and a switch, an LED drop, etc. for 
actuation are allotted. 

[0029] Drawing 3 is a mimetic diagram for explaining the block of drawing 2 about main functions, makes the 
function realized by hardware and software intermingled, and is diagramed. 

[0030] The receiving memory 301 consists of SRAM contained in the input section 18, and has the capacity of 
256 K bytes. 

[0031] An alphabetic character, a graphic form, and the image object expansion section 302 develop each 
middle data which created temporarily the alphabetic data and the graphic data for analyzing the PDL data 
written in the receiving memory 301, and carrying out expansion processing on the edit memory 305, and image 
data. An image object is information of which read-out of the compression image data accumulated in HD304 is 
made possible. 

[0032] The reversible coding section 303 is repeated until the transfer to HD304 from the receiving memory 
301 is performed per 32 K bytes and the image data from a host computer is completed so that may realize the 
reversible sign function in DIF20, the image data read from the receiving memory 301 may be compressed into 
one third, and it may accumulate in HD304, in addition the flow chart of drawing 4 may explain. An image data 
required for drawing expansion is read and decoded after termination of reception of an image data. Moreover, 
the retrieval information which can be read when developing an image object is attached to the image data 
accumulated in HD304. Moreover, although the transfer rate of HD used here is the speed of 1 M byte/sec 
degree, a function can be satisfied even if it is not a high speed so much, since rate adaptation is carried out in 
the receiving memory 301 and the edit memory 305. 

[0033] The edit memory 305 is contained in RAM 19, is 1 M byte of memory for carrying out drawing 
expansion processing for an alphabetic character, a graphic form, and an image object with fixed band length, 
and can carry out expansion processing of the 1 M-byte =7015 byte x 145 line in the resolution of A3 size 
600dpi. 

[0034] The irreversible coding section 306 compresses into 1/16 the drawing data developed by the edit 
memory 305, and writes it in the page memory 307. From creation of an alphabetic character, a graphic form, 
and an image object to the writing to the page memory 307 is repeated until it ends 1 page of all so that a flow 
chart may explain later. If the data for 1 page is written in, it will read from the page memory 307, will decode, 
and will output to multiple-value video I/F308. Since it is irreversible in the case of decode, although data may 
be lost, there is almost no effect in printing grace. 

[0035] Since data is compressed into 1/16 by the irreversible coding section 306, the storage of 1 page of the 
page memory 307 is attained also in A3 size with the capacity of motorcycle 16=13M [ 202.8 M byte xl/]. 
[0036] Multiple-value video I/F308 has the function to change into the video signal to an engine 17 the drawing 
data outputted from the irreversible coding section 306. 

[0037] Drawing 4 is a flow chart which shows processing from reception of the print data in the above- 
mentioned configuration to a printout. 

[0038] In step S401, the PDL data from a host computer is written in the receiving memory 301. 
[0039] In step S402, if the data written in the receiving memory 301 is supervised, it confirms whether an image 
data is written in and an image data is written in, it will progress to step S408 and an image object will be 
created from the image object data origination information attached to it. 

[0040] At step S403, it judges whether the image data is written by 32 K bytes on receiving memory, in 
addition even if it does not amount to 32 K bytes, if it is image-data termination, it will jump to step S409. 
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[0041] When written by 32 K bytes, in step S404, a reception refusal command (RNR) is transmitted to a host 
computer from the input section 18. 

[0042] At step S405, the reversible coding section 303 is started, and an image data is read from the receiving 
memory 301, and it encodes. 

[0043] At step S406, the image data encoded at step S405 is accumulated in HD304. 

[0044] At step S407, the image data on the receiving memory 301 judges whether it is termination. 

[0045] At step S408, an alphabetic character, a graphic form, and the image object expansion section 302 are 

started, the PDL data written in the receiving memory 301 is analyzed, and the alphabetic character, the graphic 

form, and image object data of the applicable field for carrying out expansion processing on the edit memory 

305 are created. 

[0046] At step S409, an alphabetic character, a graphic form, and the image object expansion section 302 are 
started, and expansion drawing of the image data of an alphabetic character or a graphic form is carried out on 
the edit memory 305 based on the created object. 

[0047] At step S410, in order to develop a required image based on an image object, 303 reversible signs are 
started and the image data which corresponds from HD304 is read. 

[0048] At step S41 1, the image data read at step S410 on the alphabetic character developed on the edit memory 
305 at step S409 or the graphic form is developed by the suitable method. At this time, an image data is 
developed by methods, such as overwrite, a draft, and an OR, according to the information on an object. 
[0049] At steps S412 and S413, the irreversible coding section 306 is started, drawing data including the 
alphabetic character, graphic form, and image developed by the edit memory 305 is compressed into 1/16, and it 
writes in the page memory 307. 

[0050] At step S414, it judges whether 1 page of all was ended. If the data for 1 page is written in, at step S415, 
the irreversible coding section 306 will be started, drawing data will be read and decoded from the page 
memory 307, and it will output to multiple-value video I/F308. 

[0051] At step S416, the drawing data outputted from the irreversible coding section 306 is changed into the 

video signal to an engine 17 by multiple-value video I/F308. 

[0052] Step S417 performs a printout on a predetermined form with an engine 17. 

[0053] The printer of this example can receive the image data for 1 page as mentioned above. Moreover, the 
image as the inputted printed information can be outputted by compounding an image data by the method 
according to the information on an object from from [ after / the / developing alphabetic data and graphic data ]. 
Moreover, the capacity of a storage is small, can be managed with compressing and accumulating an image 
data, and can constitute equipment from it cheaply. 

[0054] In addition, although the external storage 14 of drawing 2 and HD304 of drawing 3 considered as the 
hard disk, it is also possible to use a low cost storage element with a comparable capacity, a flash memory, 
DRAM, etc. 
[0055] 

[Effect of the Invention] According to the image processing system applied to this invention as stated above, 
and its control method, it is effective in the image data expressed by the multiple-value bit map data on PDL 
being receivable by 1 page. 

[0056] Moreover, also when drawing the image data, alphabetic character, and graphic data which were 
received to 1 page, it is effective in reappearing correctly and being able to output. 

[0057] Furthermore, the image data edited and encoded is stored temporarily on page memory, and the video 
data to the engine section can be outputted to real time. 

[0058] Furthermore, it is effective in reducing the capacity of the storage needed and being able to realize the 

cost cut of the whole equipment. 

[0059] 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the configuration of the output unit which can apply this invention. 
[Drawing 2] It is a block diagram explaining the control configuration of the output unit shown in drawing 1 . 
[Drawing 3] It is a block diagram explaining the main functions of the block diagram shown in drawing 2 . 
[Drawing 4] It is the operation flow chart of the block diagram shown in drawing 2 and drawing 3 . 
[Description of Notations] 

1 CPU 

2 RAM 

3 ROM 

4 System Bus 

12 CPU 

13 ROM 
19RAM 

3000 Host Computer 
1500 Printer 
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[Drawing 1] 
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[Drawing 4] 
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ABSTRACT: 

PURPOSE: To reduce a capacity of a semiconductor memory to be used, by 
encoding a bit map data and storing it, creating an intermediate data based on 
other type of printing data, decoding the encoded bit map data so as to 
synthesize with the intermediate data for creating an image data. 

CONSTITUTION: A data of a receiving memory 3 10 in which a PDL data from a 
host computer is to be written is monitored for checking whether an image data 
is to be written or not. Next, a reversible encoding section 303 is started, 
the image data is encoded and accumulated in a hard disk 304. Successively, a 
character, a diagram, an image object expanding section 302 is started so as to 



03/14/2004, EAST Version: 1.4.1 



analyze the PDL data and a character, a diagram, an image object data in an 
area for expanding on an edit memory 305 is created. An image data of 
character or diagram is expanded and plotted on the edit memory 305 based 
the created object. The plotted data is compressed and written in a page 
memory 307. 
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WESflietU: 9 afiLfcWIHf*- h?v7 

uie* (vmnmmco m\T~ 9 izm^x *r^r- 9 £ 

11*«*20^iafifc*«;l*£fcfcirafc-f*B 
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Bf3e»*<0-X * y fcEtt U fflE» 1 Ofif9fcI8li, 

fne^< * y KWEiwe** w e b v rr - * #Ett 

7 ££^BOX!?I^afH«Pm 

i mm 9 ] fnem i nmamt - ^irn-mrn 
mt^mx-miti'^w mm2cr>^mtj.mt. * 
TOssroff^t^B-cflr^ft&ff 3 i t zmm t -tt 

mm 7 4 fcti 8 CEtt0Bft%3W>&iJft2^. 

io [ ii^n i o ] mrngmTmi . ^- issssamm 
nax-mz titzr—9 *%.m-%mx'h izt zm. 
t •+ h men 7 m. 9 v ^ixMz%m<m&mgm.<n 

mm 1 1 3 fllE»2 WJWtlgK <t 0 flr^tS 

xmsrKdi sit *^t t « mm7 10^ 

■Wu6>CE»0B««PSSIE^S!I»irS. 
[000 1] 

20 [ jSSLbWfiJffltfff] *«BB(i. «itf*^ h^yfa 
-^4if*»4.«W8!HI!ffi*S*trB«*9fi!iaj*-r4B 

[0002] 

«*PDL»*-c««Ltffi*"t4Biiy8a«ii. «i 

{fryy^O^yho-^TIi, 1^-v^coPDLr 
- ^ t WTCS 5«t •? =5r§ft^ t 'J iiT ^* 
*\ P D L r-^tiX^EDefllflWn v y HJ^CE 

[000 3 3 4fc. ^^-EU^^Tyy^^ayh 
n-?(ci3V^'Cli, Sft^ty t«MA-f 

-?x^&. 

[0004] 

dHH^wefctAat^iW] pd 

LX'*7-T-?zm®&. x¥*mBv>T-?izit 

®¥ Ltz\ ^<r)J)7-f- 9 ZWm-h tziiX'?-?® 
40 MLhZtmtlZKZc^^tiK b'-yhV-yTT-^TIi 
#B^*t*<ic7)RG BT-^Sr^t-fScOTT'-^ 
^a* 5 ^:^ <^r-S. fiaj^tf. 6 0 0dpi coMimX'A 

#llf, 4960H'yhx701 5 K'yh^4. 3 5MA 
A hx8x3 = l 04. AWM V, A3?4Xxm 
04. 4MA4 hx2 = 208. bttci. Z. 

oj: o nMmn?—? *mmv> 1 3*5^8^ * y T* 
[0005] 5wiBH6fc-f ifcfttii. y w 

50 Sftr-^^fefclSfi^t. ^Xhnytfa-^^S 
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=e 'J d&of-? #gfg$*i4 i T'<7)i$ISlti*x h n y 

ti- 9 - * asa wit j * ^T3fw®flri«a 
\w> t mmmfct h ; t *qF«r«§t &4 . 

C 0 0 0 6 ] § fefc. SWLfcWJBr-^+tSPWfla 

1 1*7 h7 7 rf-? ££j£«»r4 j a & 10 
cooo7] ztit>z®mt &iziMz.it* 9m**\)* 

[0008] ±E«9HS£2:B?&-$- 4fc*><C 

>f * - s jtf-9 * i ^- j^sipriesrii«SB 
siSit£«flw-4£fc£BWJ:-r4. 20 

[0 0 0 9] St. %mLtz4 X-i/T-fbi&mf 
W&t—? t tfiS& Uzt-?Z . P D LflH8fct£^T 

[ 0 0 1 0 ] ttz , isffl-t^ * ] J v>®&zmm 

**>WW5fil;£iieW-4 £ i: * a wt -T* . 
[00 11] 

<rtm?&-9 1 i^timiT-9 £»t*-45Hi#R 
-^*ffjfi-r6**#ai:, mE-&i*4MSfcJ:9£*3 40 

fi/SB«?- * * Vmit l T E*f 4 m 2 *>»*ffc#K 

i:£if £4. 

[ 0 0 1 2 ] ifc. JdEBWfc»S*4#RBJitf)B«l!i 
- * * gfi LT^a-t 4 BflUl81^tf>MttfrteTfc 
W5HT-**gfirf45atXgfc, lRffiSdigfcJ: 

osftUcWf-^tft'-y bvyrr-^-e*** 
^itiMk, mm*cr>itLcr)fm.c?>miT-9 izm-i^x 50 
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4 

*m?-9&ft&tixmk. m&simmtLmz 

X 0 firf it Itzt' yh-? 7 rf - * *m L . Rr-* 
S-Me+ra-r-^ kGfSLLXmmT-9*ft&tl>&gL 
JMk. IJE^jjD:t:J:0*JSS*ifciS«T-^*flFf' 
-ft:LTE«r4S2<0flr^tISttfflli4. 
[00 13] 

Hl-02 2:#BKL=5r*^l(tBW-4. fcfc. *£ftft* 

[ 0 0 1 4 1 a 1 iws^RBsam^nrflriB 1 osmj^b 

? (LBP) c9%££^-f. 
[00 1 5] HKfcWC. 1 50 0teLBP#ttT'£> 

ztihmtm i^zi-m) *7t-j>imhi» 

li-7^a«^«tA*L.TE»r4i:*t. -etL^Otf 
«fcftoT»JB*4:fc^i*-y*7*-A^-;^ 

^f^KL. EfiWE*r*4E«tt^fc:«t»*-r4. 
[0016] 1501 imftCOtztbCDAj vi-HXr/L 

[0 0 17] 1 0 0 0liLBP#tt:l 5 0 0 ^tittOfltSjl 
Sl^*^. h ^ ytr a-^36»feft»S*i4X*flHMf 
$rf4ruyniJffliJ--7h-C'$)4. i^T-'jy^W 

a— -y MOOOli ±fcX*HWIIt#fJt?t4 

-ycOh'TJj-ft^-t^LTU— f A'l 5 0 2£ 
ai^T4. 

[0 0 18] U— TH^^A'l 5 0 2)i^#U- f 1 
5 0 3 *8HBrr4fcA«ll]»"C* 9 . A*S*ifcb*r* 
fi^fc)CfC^*P— f 1 5 0 33&>6*»8*i4I/- 

5 04S-^y • xvmmti-z. U— f*l 5 

0 4{4IlIte^ffilSl 5 0 5t*&*l«lfc:«6S#iTlMt 
1 5 0 6±*j£aat#*4 . itiKJ: 0 . IWK 
5 A 1 5 0 6±.lz\±$.&*9->CD®%mm i B&Z1l 
ZZklzftZ,. 

[00 19] Zffffl&a* 5 0 6J3HfcE 

ajffutafti^v M 507CJ: IS 

W ^-yhx-Meii^LBPl 5 0 0K»»Lfcffl 
l*bM 5 0 8KJRttSfl. 50 9*J 

«tV12n-51 5 1 0tMJSn-51 5 1 lirtCt 
0. KBl*jWR0a4*i.T. 5 0 6tc«»# 

$ii4. 

[002 0] Afc. *5-W^*^II6fc-t4*^LBP 
*frl 5 0 OKrfi. igflU--/ b 1 5 0 7|*K;M in 
V-tfy^, y7>. y^-y^O^-fe^h-f-S:^ 

4fe^K^Tf*, EIWEfe«5P«*i4. 
[002 1 ] LBP**1 5 0 0W4, 0^1=5: 
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[00 22] @2{i, latw-cisry^i 50 o<o 

WMI*/n»?T*i. 12B7U^CPUT, R 
OM1 3<oro^7i»ffiROMtlEfif§^*!lffl7"o^ 

7x-Xl 6£ftLTmWiZtl&mffl (T'jy^xy 10 
v'y) 17fcHjaflHRfcLT*>B*fl»*atfrt-*. 
[0 0 2 3] R0M13?)7n/7iR0Mdi H4 
tf)7n-f-Y-hT*«*i4J:'3!Srs CPU12T-||ff 

[0 0 24] CPU1 214, A*»18*^LTH*L 

5 6Kby t ecOgf|*^y£-gv^ r'J^rtOlfi 

[0025] 19J4CPU1 2CO^^U. «7-?xy 20 

JB»Sft**7"i/g yRAMt J: 0>*'J 
aifctf-e&sidtdMfcSivo**. rami 

r-^^fa^i^, MM^'JftU* (1MB), *i-s/ 
[ o o 2 6 ] ins u^asens 1 4 < ^atwr«i 

^-Kr-f HD) mi. 

x-X (D I F) 2 0t,Zl;*)T?-tZZMfflZtlZ>. & 30 

fc. D I F 2 0(CttMlT-^*Bn»fiF^^t J: Off 

[0 0 2 7] HD14I4, :fiHHfcS*lfc>M-J'*T-* 
«r*flWS. a- F?* Mitf5 1 2^>f 

[0 0 28] 1 8tt1^UfcS^fcM^<DA*«T\ 
*. 

[0029] 03«4, a207*ny^fe±Wr«IBt-3 

[00 3 0] *fitX*y 3 0 Hi, 7Jj«l 8fc#*tl 
|,SRAM&i;'T'ffilt$il, 2 5 6IW |s<3Sat£» 50 



[ o o 3 1 ] • mm • b«*7*^*x ? hBM&3 o 
2{4, wi**y 30 nc^sasnfcPDLf-^* 
tmixmaw) 3 0 5±eBHW»r*fctf>«>. x 

?H4, HD3 0 4fcB*&hJfcffiHB*T-**K» 
aJLiTBfc-fifllWT**. 

[ 0 0 3 2 ] *Ti£#-f KM 3 0 3 J4D I F 2 0 fl^TO 

tftm&zmmL. ai-xty 3 0 i*»feBi*ajL^ 

* -XT- * £ 1 /3 fcff SS LT H D 3 0 4 »C*»f 
4, W. H407o-T+-hTl&HJ?-tl>J:ofc, «<i 
^t'J 3 0 l*»iaHD3 0 4^gj|y43 2KAM h# 

*m »BB«to&»*-r*-5^-**«Whl/C 
ffl-^ti. 4fc, HD3 0 4fcB«3*lM.X->'*T- 
*fctt, BfctTVx 7 f- *BB!'t4i$ta»aj-fr4 J: 
3«r«BfMWB**SSft5*i&. 4fc. ^iTfflv^iiiH 
D(Qffi*&mtl Mb y t e/s e eg**)**?** 

*\ an** y 3 0 1 jurism* * y 3 0 5 fctjir vca 

[0033] SJM% y 3 0 5 14R AM 1 9 (c£iil, 

SSIJOiSSr-r I.^i6c0 1 MAM bfWtyt&O, A3 
lM.*6 0 0dp i Djft&lS'C 1 MA-f h = 70 1 5-A' 

[0034] *Bn*»-f^k»3 O 614, a*** y 3 0 
5 tcfMSfifcitBr-* £1/16 CEEffil L , ^-^ 

^ t y 3 o 7 c** atf . »T7 0-T+ - h -vmtt 

BflW-y^x 7 hnfcJSfriyl-iSX* y 3 0 7A.c7)» 

fist, ^-^*y 3 0 7*»feBK»aiL/. m^-u, ^ 

ffih'r^" I / F 3 0 8 fclfl^'f * . fl^^Ki£T*$> 

^^^l«K( t ^liv^^,«)"c**. 

[ 0 0 3 5 ] t 'J 3 0 7 (4, ^pBTjffiflrffta 3 

0 6tJ: 0 1/1 etT-^^ffiffiSiiSOT, A3t 
-<XT-t202. 8MAOX1/16=13M^O 

[0036] Mtr* I /F 3 0 8«4, ^«Ti»fiPf^ 

g|53 o ej^^aJAS^ifilBf-^Sxyi/'y l 7^co 
[0037] H4Jl±EM*"C^0«!-f f -5'<O5e«*»fe 

EpejiUTj t x-<mm& 7 n-^ - h x-h t . 

[0 0 38] ^.T-y7'S4 0 lttJV^Ts Sffi^^y 3 
0 lfc**h3^e*-*i&WbaPDL? ( -*0*»*& 
4^4. 
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[0039] Xr"xrS4 0 2tCfcV^r<i, gft^t'J 

3 o i fc»*a*fifc-r-*s»au 4*-s*f-* 
a*nfc*^>. ^•f-yrs4 08ta*. *iit«ft* 

fifcHtWry* ? hf r -**Wfl!«*»&B«*7i>x 

[00 4 0] XtvTS4 0 3XU. A X-Vr—ttf 

3 2KM'>f KcJiLTt^r<i:t. •f.X-s'* 
x-^7T'S>fl<fXT-y7S4 0 9A.^»-7 , -r&. 10 

[004 1] 32 K/V h^#A^TV^^-W±. X 
f-"/7"S4 0 4fci>vvt> A^l 8J; 0*xba>tf 
•x-^aflJBSnvyF (RNR) tSUI"*. 

[ 0 0 4 2 ] Xt »r S 4 0 5TU, «Ti£W<t^ 3 0 
3fciB»U gfl**'J3 0 l^M^-^T-?*!?? 

[00 4 3] Xf 7rS4 0 6T'(±. Xf -y7*S4 0 5 
TlWfc L£ -f ^ - vr- ?£HD 3 0 4 tcg^t 4 . 

[00441 XT-y7°S4 0 7t'(±, gfi-XtmOl 
i^M-S/'r-^J^TfrMMH-*. 20 

[00 4 5] XT7rS4 0 8T(i. X* • BDB • B* 
^-r> ; x^hS^3 0 2^Sl!lU. »i^=EU30 1 

SiKBBBSStifcto^aafiW^S: 2 ? • EBB ■ ■« 

[0046] Xf 77S4 0 9T1i. Bfil 
*75/x?bB§H»3 0 2*jBI&U ^«Silfe*^^ 
x 7 h * 4, 1 til** * U 3 0 5 ±£3??a fcttEBBO 

[004 7] XtvTS4 1 Bt&tTVx^h 30 

£ t> fc K«eaP5rB«tlKIW*3t«)C. 3 0 3 *T5Bflf* 
*JB«L, HD3 04*»fcK3-fM.X-5*r-**tt 

[004 8] Af77S4 1 lT(i, Xf->y7*S4 0 9 
"C«M*'J 3 0 5±fcHHS*LTV^*¥4fc{iEBB 

±{c. Xf -y 7S 4 1 0 T-K^ffi Lfc •< ? Sr 

if BB!S*i& . 

[004 9] Xf- y7°S4 1 2, S4 1 3T(i. #»B£ 40 
fi^ft;93 0 6£iB»U «fe**'J 3 0 5fcSBBS*l 

tt? -mm -4 *-if**A,tam i r-f i k 1 / 1 6 

fcffiBU ^-^*U3 0 7K«at*. 
[00 50] XT77S4 1 4-CJi, 
TUrjWHWrt*. l^-S^T-?#«#ii£ix4 
fc. Ztv7'S4 1 5T(i, ^5BflHWt»3 0 6*ie 
f)U ■J3 0 7*^fiSBr-^$:M^tHLT 

**t*^i/F3 0 8fc:ai*-r4. 

[005 1] Xf-yTS4 1 6?«. ^flb'f:* 1 /F 
3 08tJ:oT.IN»fiF^(k«3 0 6*>ib{ti*S*lft 50 
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tSBf-^SrXV^y 1 7^t'f'^ft-f 
[00 52] Xt-v 7'S4 1 7f2 s xyj/>i 7tcJ: 9 

[00 53] J2Litf>J:3fcLT. i&mitWrryv* 

at lt mm hztv, &mm0&*&>b $ < t a? 

[0 0 54] 02<OflfflEtt§Sfl4*J.fctfH3 

<oh d 3 o 4 Hfa^fc tJt* 1 . isimsowa 

SS^ffia-ahflriEtt*?, 777^t'J, DRA 
[0055] 

[»!U*>»*] J^^J:3fc:*^K:«&BflWia 

[ 0 0 5 6 ] *«Ufc>f * -*JiF-f tS&BClf 
fmr-9 1 & 1 ^-^KfflKf fc , IBBcff 

[0057] Jgfc. HaSttfirtftSflfcBttr-** 

[ 0 0 5 8 ] H(C. $tl4ld1t«*cO^S5rHiJS 
**. 

[0059] 

[01 ] *jra*affli^ffi*ia^**5t«fiif 

[02 ] H 1 K^Ufe W*iSilO«W1l)R* R"»f 4 ? 

n-y?0T'&&. 

[03] 02K*Ufcrn v ^H<o±=5r«iE*KWt4 
[04] 02W03C^L^yn-y^0^iJjff7D- 

[^COl^Bfl] 

1 CPU 

2 RAM 

3 ROM 

4 i/Xr^X 
1 2 CPU 

1 3 ROM 
1 9 RAM 

3000 *Xb3yta-? 

1500 ryy? 
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